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7KH656V\VWHP
7KH 'DQLVK 656 V\VWHP LV EDVHG RQ &3; PHDVXUHPHQWV DFFRUGLQJ WR >,62 @ XVLQJ VSHFLDO
HTXLSPHQW IRU H[DPSOH WKH WUDLOHU VKRZQ LQ )LJXUH  7KH V\VWHP ZDV HVWDEOLVKHG LQ  DV D ILUVW
JHQHUDWLRQ V\VWHP DQG LVVXHG DV D QDWLRQDO URDG VWDQGDUG LQ DQ DWWHPSW WR SURPRWH DQG HQFRXUDJH
GHYHORSPHQW DQG SURJUHVV VHH >.UDJK @ $ PDMRU UHDVRQ IRU LWV ZLGH DFFHSWDQFH LQ WKH 'DQLVK
DVSKDOWFRPPXQLW\ LV WKDW WKHV\VWHPZDVHVWDEOLVKHG LQDFORVHFRRSHUDWLRQEHWZHHQQDWLRQDODQG ORFDO
URDG DGPLQLVWUDWLRQV DVSKDOW LQGXVWU\ DQG FRQVXOWDQWV E\ DQ H[SHUW JURXS XQGHU WKH 'DQLVK 5RDG
6WDQGDUGVFRPPLWWHH
3ULQFLSOH
:KHQDQDVSKDOWSURGXFHUZDQWVWRUDQNRQHRIKLVDVSKDOWVXUIDFLQJVZLWKUHVSHFWWRLWVQRLVHUHGXFLQJ
SURSHUWLHV KHZLOO QHHG WR GHFODUH D QRLVH FODVV DSSURSULDWH IRU WKH SURGXFW )RU WKH SUHSDUDWLRQ RI WKH
QHFHVVDU\GRFXPHQWDWLRQWKHSURGXFHUPXVWWHVWKLVSURGXFWRQDWULDOVHFWLRQZKLFKPHDQVWKDWKHPXVW
FRQVWUXFW D WULDO VHFWLRQZLWK WKH QHZSURGXFW DQGPHDVXUH&3;QRLVH OHYHOV7KHQRLVHPHDVXUHPHQWV
QHHG WREHSHUIRUPHGE\DQDSSURYHG WHVW ODERUDWRU\ZKLFKSDUWLFLSDWHV LQDQQXDO ILHOGFDOLEUDWLRQVVHH
6HFWLRQ  7KHPHDVXUHPHQW UHVXOWV DUH FRPSDUHGZLWK GHILQHG UHIHUHQFH QRLVH OHYHOV DQG WKH DVSKDOW
FRQWUDFWRU WKHQ LVVXHV D GHFODUDWLRQ WKDW KLV SDYHPHQW EHORQJV WR D VSHFLILF QRLVH FODVV 5RDG
DGPLQLVWUDWLRQVFDQQRZWHQGHUURDGZRUNVVSHFLI\LQJWKDWWKH\ZDQWDQDVSKDOWVXUIDFHZLWKGHILQHGQRLVH
FKDUDFWHULVWLFVH[SUHVVHGE\LWVQRLVHFODVV

7KHQRLVHOHYHOVGHQRWHG/$DQG/'DUHPHDVXUHGDWDUHIHUHQFHVSHHGRINPKDQGRUNPKXVLQJ
UHIHUHQFHW\UHVµ$¶DQGµ'¶DVGHILQHGLQ>,62@ZLWKW\UH$PRXQWHGRQWKHULJKWVLGHDQGW\UH'
PRXQWHGRQWKHOHIWVLGHRIWKHWUDLOHU%DVHGRQWKHVHQRLVHOHYHOVDQLQGH[GHQRWHG&3;'.LVFDOFXODWHG
DFFRUGLQJWR(T.LVDWUDLOHUFRUUHFWLRQFRQVWDQWGHULYHGIURPDILHOGFDOLEUDWLRQVHH6HFWLRQ

&3;'. Â/$Â/'.       

)LJ7KHRSHQWUDLOHUµGHFL%HOO$¶DSSOLHGE\WKH'DQLVK5RDG'LUHFWRUDWHIRULWV&3;QRLVHPHDVXUHPHQWV
%\LWVQDWXUHWKH656V\VWHPFODVVLILHVZHDULQJFRXUVHV\VWHPVZKHQWKH\DUHQHZLHDFFRUGLQJWR
ZKDWPLJKWEHGHQRWHGWKHLULQLWLDOQRLVHUHGXFWLRQSURSHUWLHVDOWKRXJKWKHILUVWJHQHUDWLRQV\VWHPGRHV
QRWSDUWLFXODUO\GHDOZLWKWKLVDVSHFW3DYHPHQWQRLVHFKDUDFWHULVWLFVFKDQJHZLWKWKHSDYHPHQWDJHDQG
WUDIILFQRLVHOHYHOVLQFUHDVHGXULQJWKHVHUYLFHOLIHRIDZHDULQJFRXUVH7KXVWKHQRLVHUHGXFWLRQWRWDNH
LQWRDFFRXQWLQWUDIILFQRLVHUHJXODWLRQDQGSODQQLQJPD\GLIIHUIURPWKHLQLWLDOYDOXHVHH6HFWLRQ
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&RPSRQHQWV
7KH656V\VWHPHQFRPSDVVHV
x&ODVVHV $ % DQG & RI QRLVH UHGXFWLRQ FRPSDUHG WR HLJKW \HDU ROG GHQVH JUDGHG DVSKDOW VHH
7DEOH
x$JXLGHRQKRZWRDSSO\DVSKDOWVXUIDFHOD\HUVLQWUDIILFQRLVHDEDWHPHQW
x$SDUDGLJPIRUFRQWUDFWLQJDQGIRUSUHSDULQJWHQGHUGRFXPHQWVIRUSDYHPHQWZRUNV
x5XOHVRQKRZWKHSURGXFHUPD\GHFODUHWKHQRLVHUHGXFLQJSURSHUWLHVRIKLVDVSKDOWVXUIDFLQJ
x5HTXLUHPHQWVRQWKHILHOGFDOLEUDWLRQRIPHDVXULQJGHYLFHVSDUWLFLSDWLQJLQWKH656V\VWHP
7DEOH'HILQLWLRQRI656QRLVHFODVVHV
1RLVHFODVV $ % &
1RLVHUHGXFWLRQ>G%@ !  
'HVLJQDWLRQ 3DUWLFXODUO\QRLVH
UHGXFLQJ
9HU\QRLVH
UHGXFLQJ
1RLVHUHGXFLQJ
3UHVHQWVWDWXV
7KH656V\VWHPUHSUHVHQWVD'DQLVKDWWHPSWWRFRQWUDFWURDGZRUNVFRPSULVLQJDVSKDOWZHDULQJFRXUVH
V\VWHPVZLWK QRLVH UHGXFLQJ SURSHUWLHV7KH V\VWHPGRHV KDYH OLPLWDWLRQV DQG VHYHUDO WRSLFV DUHEHLQJ
DGGUHVVHG WRGHYHORS WKH V\VWHP IXUWKHU ,QSDUWLFXODUEHWWHUNQRZOHGJH LV QHHGHGRQ WKHPHDVXUHPHQW
DFFXUDF\SURYLGHGE\WKH&3;PHWKRGDQGWKHUHLVDOVRDQHHGWRGHYHORSDFFHSWDQFHFULWHULDWREHXVHG
LQFRQWUDFWLQJ IRUH[DPSOHE\VSHFLI\LQJWKDWWKH&3;QRLVHOHYHOPHDVXUHGRQDUHFHQWO\ODLGZHDULQJ
FRXUVHPXVWQRWH[FHHGDVSHFLILHGOLPLWYDOXH

7KH'DQLVK5RDG'LUHFWRUDWHKDVGHFLGHG WRDSSO\QRLVHUHGXFLQJSDYHPHQWV LQFRQVWUXFWLRQRIQHZ
URDGV )RUPDLQWHQDQFH RI H[LVWLQJ URDGV WKH'DQLVK5RDG'LUHFWRUDWH XVHV QRLVH UHGXFLQJ SDYHPHQWV
ZKHQWKH\HDUO\DYHUDJHQRLVHOHYHO/GHQLQUHVLGHQWLDODUHDVRULQUHFUHDWLRQDODUHDVQHDUUHVLGHQWLDODUHDV
H[FHHGVG%7KHPXQLFLSDOLW\RI&RSHQKDJHQDQGRWKHU'DQLVKPXQLFLSDOLWLHVKDYHVLPLODUSROLFLHV
'DQLVK DVSKDOW FRQWUDFWRUV KDYH LVVXHGPRUH WKDQSURGXFW GHFODUDWLRQVPRVW RIZKLFK VWDWH D QRLVH
FODVV % DW  NPK DQG FODVV & DW  NPK 7KHVH FRQWUDFWRUV UHJXODUO\ DGYHUWLVH QRLVH UHGXFLQJ
SDYHPHQWVLQWHFKQLFDOMRXUQDOV
7HQGHULQJDQGFRQWUDFWLQJSDYHPHQWZRUNV
7KHILUVWJHQHUDWLRQV\VWHPLQFOXGHVDSDUDGLJPIRUWKHSUHSDUDWLRQRIWHQGHUGRFXPHQWVWREHXVHGLQ
ZRUNVZKHUH D SDYHPHQW SURYLGLQJ WUDIILF QRLVH UHGXFWLRQ LV VSHFLILHG7KH VWUXFWXUH RI WKH SDUDGLJP
PDWFKHVWKHXVXDO'DQLVKVSHFLILFDWLRQFRQFHUQLQJWKHFRQVWUXFWLRQRIDVSKDOWSDYHPHQWV1RLVHUHGXFWLRQ
LVDGGUHVVHGE\UHIHUHQFHWRWKH656V\VWHPZKLFKDWWKHPRPHQWLVDSDUWRIWKH'DQLVKVSHFLILFDWLRQRQ
DWULDOEDVLV7KHGRFXPHQWDWLRQLQ'DQLVKFDQEHIRXQGRQWKH'DQLVK5RDG6WDQGDUGZHEVLWH

7KH 656 V\VWHP LV EDVHG RQ SDYHPHQW IXQFWLRQDO UHTXLUHPHQWV ZKHUHDV VWDQGDUG SDYHPHQW
VSHFLILFDWLRQV DUHEDVHGRQPL[ UHFLSHV7KLV FDXVHG VRPHFRQIXVLRQ LQ WKH ILUVW VHDVRQVZLWK WKH656
V\VWHPDQGWKHGHFLVLRQWUHHLQ)LJXUHZDVHVWDEOLVKHGWRDVVLVWGHFLVLRQPDNHUVZLWKOLPLWHGH[SHUWLVH
LQ DVSKDOW WHFKQRORJ\ >5RDGV @ ,Q VRPH FDVHV WHQGHULQJ GRFXPHQWV ZHUH VHHQ UHTXLULQJ IRU
H[DPSOH VWRQHPDVWLFDVSKDOW60$ZLWKPPQRPLQDOPD[LPXPDJJUHJDWHVL]HDQGDW WKHVDPH
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WLPH UHTXHVWLQJ D QRLVH µ&ODVV%¶ SDYHPHQW 7KLV LV QRW IHDVLEOH 7KH GHFLVLRQ WUHH SUHVFULEHV KRZ WR
HLWKHUFKRRVHDVWDQGDUGSURGXFWRUFKRRVHDSURGXFWZLWKDGHFODUHGQRLVHFODVV
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JXLGHOLQHVDUHJLYHQ
FRQFHUQLQJWKHDSSOLFDELOLW\
RI656W\SHZHDULQJ
FRXUVHV 
)LJ,OOXVWUDWLRQRIWKHSURFHVVRIGHFLGLQJZKHWKHUDQRLVHUHGXFLQJZHDULQJFRXUVHVKDOOEHFKRVHQ
:LWKWKHH[SHULHQFHORFDO'DQLVKURDGDGPLQLVWUDWLRQVKDYHEXLOWXSVLQFHWKH656V\VWHPZDVLQWURGXFHG
LWZLOOSUREDEO\QRWEHQHFHVVDU\WRNHHS)LJXUHLQWKHJXLGHOLQHRIWKHVHFRQGJHQHUDWLRQ656V\VWHP
1RLVHUHGXFLQJDVSKDOWZHDULQJFRXUVHV±SURGXFWVDQGQRLVHFODVVHV
*HQHUDORQWKHXVHRIQRLVHUHGXFLQJZHDULQJFRXUVHV
'XWFKURDGDGPLQLVWUDWLRQVDSSO\WRDZLGHH[WHQWSRURXVDVSKDOWWRUHGXFHWUDIILFQRLVH6XFKSRURXV
DVSKDOW LV DOVR DSSOLHG WR VRPH H[WHQW LQ )UDQFH *HUPDQ\ DQG RWKHU (XURSHDQ FRXQWULHV ZKLOH IRU
H[DPSOH LQ'HQPDUNSRURXVDVSKDOWXSWRQRZKDVRQO\EHHQXVHGRQDSXUHO\H[SHULPHQWDOEDVLV7KH
PDLQ UHDVRQ IRU WKH ODWWHU LV D IHDU RI GLIILFXOW ZLQWHU PDLQWHQDQFH ZLWK QXPHURXV IUHH]HWKDZ F\FOHV
,QVWHDGWKH'DQLVKSROLF\KDVEHHQWRDSSO\WKLQDVSKDOWOD\HUVZLWKVPDOOPD[LPXPDJJUHJDWHVL]HDQG
DQ RSHQ JUDGLQJ 9DU\LQJ PL[ GHVLJQV OHDGLQJ WR UHGXFHG WUDIILF QRLVH OHYHOV KDYH EHHQ GHYHORSHG LQ
QDWLRQDO'DQLVK SURMHFWV DQG LQ WKH(XURSHDQ SURMHFWV 6,/9,$ DQG6,/(1&( 6XFK WKLQ OD\HU DVSKDOW
ZHDULQJFRXUVHVDUHDOVRDSSOLHGWRDZLGHH[WHQWLQ)UDQFH7KH6WDWHRIWKH$UWUHSRUW>6DQGEHUJ@
IURPWKH237+,1$/SURMHFWPHQWLRQHGLQ6HFWLRQFRQWDLQVDQRYHUYLHZRIWKHDSSOLFDWLRQRIVXFKWKLQ
DVSKDOWOD\HUV
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3URGXFWVGHFODUHGXQGHUWKH656V\VWHP
$WSUHVHQWWKLQOD\HUZHDULQJFRXUVHV\VWHPVZLWKWKHSURSHUWLHVVXPPDUL]HGLQ7DEOHDUHWKHPDLQ
W\SHV GHVLJQDWHG DV ³656 W\SHV´ 87/$& LV XOWUDWKLQ OD\HU DVSKDOW FRQFUHWH $& [R LV RSHQ JUDGHG
DVSKDOWFRQFUHWHZLWK[PPQRPLQDOPD[LPXPDJJUHJDWHVL]H60$LVVWRQHPDVWLFDVSKDOWDQG60$[
LV60$ZLWK[PPQRPLQDOPD[LPXPDJJUHJDWHVL]HSOXVDVPDOOSRUWLRQRIDODUJHUDJJUHJDWH90$LV
WKHYRLGYROXPHLQ WKHPLQHUDODJJUHJDWH9% LV WKHYROXPHSHUFHQWDJHRIELQGHUDQG9$ LV WKHYROXPH
SHUFHQWDJHRIDJJUHJDWHLQWKHPL[
7DEOH6XPPDU\RISURSHUWLHVRIZHDULQJFRXUVHV\VWHPVLQFOXGHGLQWKHSUHVHQW'DQLVK656V\VWHP
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%LWXPHQLVQRWDSSOLFDEOHRQKHDYLO\WUDIILFNHGURDGV
%LWXPHQIRU$&R656RU$&R656PXVWEHHODVWRPHUPRGLILHG
7KHUHDUHQRUHTXLUHPHQWVLQ'HQPDUNRQWKHFRPSDFWLRQRIOD\HUVZLWKNJP
([FHVVDPRXQWVRIHPXOVLRQPD\GHVWUR\WKHQRLVHUHGXFWLRQ
5HVLGXDOELQGHU JP JP
0HDVXUHGQRLVHOHYHOV±QRLVHFODVVHV
)LJXUH VXPPDULVHV WKH UHVXOWVRI&3;QRLVHPHDVXUHPHQWVFDUULHGRXWGXULQJ±E\ WKH
'DQLVK5RDG'LUHFWRUDWH RQZHDULQJ FRXUVHV DOO RIZKLFKZHUH DJHG OHVV WKDQ RQH \HDU DW WKH WLPH RI
PHDVXUHPHQW )RU HDFK W\SH RI DVSKDOW ZHDULQJ FRXUVH VKRZQ LQ WKH ODEHOV RQ WKH KRUL]RQWDO D[LV WKH
JUHHQ FROXPQ VKRZV WKH DYHUDJH YDOXH RI &3;'. (T  7KH HUURU EDUV PDUN WKH UDQJH RI WKH
PHDVXUHPHQWUHVXOWVDQGWKHODEHODWWKHERWWRPRIHDFKFROXPQJLYHVWKHQXPEHURIPHDVXUHPHQWUHVXOWV
IURPSDYHPHQWVRI WKDW W\SH7KHEOXHGRWWHG OLQHVPDUN WKHUHIHUHQFHYDOXHVDWNPKDQGNPK
UHVSHFWLYHO\DQGWKHQRLVHFODVVHV$%DQG&DUHPDUNHGZLWKUHGGRWWHGOLQHVLQWKHILJXUH$IHZQHZ
ZHDULQJFRXUVHVEHORQJHGWRFODVV$DWNPKWKHWRSSDUWRI)LJXUHZKLOHDOOHOVHZHUHQRLVH&ODVV
%RU\LHOGHGKLJKHUQRLVHOHYHOV$WNPKWKHERWWRPSDUWRI)LJXUHQRSDYHPHQWVPDGH&ODVV$
2WKHUVXUIDFHSURSHUWLHV
*HQHUDO
7KH IRFXVRI WKLVSDSHU LVRQ WUDIILF QRLVH UHGXFWLRQDQGRQSDYLQJ WHQGHULQJFRQWUDFWLQJSURFHGXUHV
DQG6HFWLRQ   DGGUHVVHVRWKHU DVSHFWV RI WKH QRLVH UHGXFWLRQ7KHSUHVHQW VHFWLRQ KRZHYHU EULHIO\
GHDOVZLWKWKHWUDGHRIIVEHWZHHQQRLVHUHGXFLQJSURSHUWLHVDQGRWKHUSHUIRUPDQFHFKDUDFWHULVWLFVVXFKDV
GXUDELOLW\PDLQWHQDQFHFRVWDQGHQYLURQPHQWDO LPSDFW7KHFRQWHQWRIWKLVVHFWLRQLVPDLQO\EDVHGRQ
UHVXOWVIURPDUHFHQWWUDQVQDWLRQDO(XURSHDQUHVHDUFKSURMHFWGHVLJQDWHGWKHDFURQ\P237+,1$/RQWKH
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)LJ6XPPDU\RI656PHDVXUHPHQWUHVXOWVFROOHFWHGE\WKH'DQLVK5RDG'LUHFWRUDWHDWQHZZHDULQJFRXUVHV
GXULQJWKHILUVWWKUHH\HDUVRIRSHUDWLQJWKH656V\VWHP7RSNPK%RWWRPNPK
RSWLPL]DWLRQ RI WKLQ DVSKDOW OD\HUV 7KH SURMHFW ZDV SRRO IXQGHG WKURXJK WKH (5$1(7 52$'
FRQVRUWLXPDQGFDUULHGRXWE\DFRQVRUWLXPFRQVLVWLQJRIWKH'DQLVK5RDG'LUHFWRUDWHWKH%HOJLDQ5RDG
5HVHDUFK &HQWUH DQG WKH 6ZHGLVK 1DWLRQDO 5RDG DQG 7UDQVSRUW 5HVHDUFK ,QVWLWXWH 7KH UHVXOWV DUH
GRFXPHQWHGLQWKHILQDOSURMHFWUHSRUW>.UDJK@7KHILUVWSKDVHRIWKHSURMHFWZDVDOLWHUDWXUHVWXG\
DQGDQLQYHQWRU\RIH[SHULHQFHREWDLQHGZKHQXVLQJWKLQDVSKDOWOD\HUV7KHUHVXOWVDUHGRFXPHQWHGLQD
6WDWHRIWKH$UWUHSRUW>6DQGEHUJ@

7KHPDLQFRQFOXVLRQRIWKHSURMHFWZDVWKDWLWLVFHUWDLQO\ZRUWKZKLOHWRDSSO\WKLQDVSKDOWOD\HUVLQ
SDUWLFXODU DV D UHQHZDEOH VNLQ RQ WRS RI D URDG FRQVWUXFWLRQ KDYLQJ VXIILFLHQW EHDULQJ FDSDFLW\ 7KH
SKLORVRSK\ LQ WKH SHUSHWXDO SDYHPHQW FRQFHSW LV WKDW WKH SDYHPHQW EDVH LV GHVLJQHG WR KDYH DOPRVW
HWHUQDO EHDULQJ FDSDFLW\ DQG LV SDYHG ZLWK D WKLQ ORQJODVWLQJ VNLQ RI VXUIDFH OD\HU ZKLFK PXVW EH
UHQHZHGIURPWLPHWRWLPHGXHWRHIIHFWVRIZDWHUDJHLQJDQGWUDIILFFRQGLWLRQV7KH³VNLQ´VHUYHVURDG
XVHUV
QHHGIRUVNLGUHVLVWDQFHDQGRWKHULPSRUWDQWIXQFWLRQV7KLQDVSKDOWOD\HUVVHHPWREHLQFUHDVLQJO\
XVHGGXH WR WKHQHHGVRI URDGDGPLQLVWUDWLRQV IRUFRVWHIIHFWLYHPDLQWHQDQFHRI WKH URDG LQIUDVWUXFWXUH
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7KLV LV FRQVLVWHQW ZLWK WKH QHHG IRU ORZHU WUDIILF QRLVH OHYHOV LQ UHVLGHQWLDO DUHDV QHDUPDMRU URDGV LQ
SDUWLFXODUZKHQZLQWHUPDLQWHQDQFHSROLF\FRQGLWLRQVH[FOXGHWKHXVHRISRURXVDVSKDOW5HGXFHGWUDIILF
QRLVHOHYHOVPD\EHRQHRIWKHSRVLWLYHHIIHFWVZKHQDWKLQDVSKDOWOD\HULVDSSOLHG7KHXVHRIWKLQDVSKDOW
OD\HUVDOVRLPSO\OHVVFXUEDQGJXWWHUZRUNV
'XUDELOLW\DQGEHDULQJFDSDFLW\
7KH237+,1$/SURMHFWDWWHPSWHGWRHYDOXDWHWKHSURSHUWLHVRIWKLQDVSKDOWOD\HUVFRPSDUHGWRWKRVH
RIPRUHWUDGLWLRQDOVXUIDFHVVXFKDVGHQVHDVSKDOWFRQFUHWH'$&RUVWRQHPDVWLFDVSKDOW60$7KLQ
DVSKDOW OD\HUV LQ JHQHUDO FRPH RXW VRPHZKDW EHWWHU WKDQ WKH UHIHUHQFHV LQPRVW UHVSHFWV IRU H[DPSOH
FRQFHUQLQJ FRVW XVH RI QDWXUDO UHVRXUFHV UROOLQJ UHVLVWDQFH DQG WUDIILF QRLVH HPLVVLRQ +RZHYHU
SUREOHPV DUH HQFRXQWHUHG IRU H[DPSOH FRQFHUQLQJ WKH GXUDELOLW\ XQGHU VHYHUH WUDIILF DQG D OLPLWHG
EHDULQJFDSDFLW\9HU\OLWWOHH[WUDEHDULQJFDSDFLW\LVSURYLGHGE\WKLQDVSKDOWOD\HUV,IVWXGGHGW\UHVDUH
XVHGWKHZHDURIWKLQDVSKDOWOD\HUVLVXVXDOO\VLJQLILFDQWO\ZRUVHWKDQWKHZHDURIWKLFNHUSDYHPHQWVZLWK
ODUJHUDJJUHJDWH

1RUHJXODU'DQLVK656SDYHPHQWKDVEHHQREVHUYHGXQWLO WKHHQGRILWVVHUYLFHOLIHVR WKHLU OLIHWLPH
FDQQRW EH GRFXPHQWHG 7KH 'DQLVK 5RDG 'LUHFWRUDWH DW SUHVHQW HVWLPDWHV WKH VHUYLFH OLIH RI VXFK
SDYHPHQWV WREHRQH \HDU VKRUWHU WKDQ WKDW RI VWDQGDUG'$&RU60$3UREOHPVZLWK WKLQOD\HU
ZHDULQJFRXUVHGXUDELOLW\KDYHEHHQHQFRXQWHUHG LQD IHZFDVHV$WSUHVHQW LW LVEHOLHYHG WKDW WKHVHDUH
DVVRFLDWHG ZLWK WKLQOD\HU ZHDULQJ FRXUVHV ODLG GXULQJ QLJKW WLPH LH LQ FROG FRQGLWLRQV RQ VXUIDFHV
ZKHUHWKHROGZHDULQJFRXUVHKDGEHHQUHPRYHGZLWKDFRDUVHPLOOLQJGUXP:KHQFRDUVHPLOOLQJGUXPV
DUHDSSOLHG WKHPLOOHGVXUIDFH WHQGV WREHVRURXJK WKDW WKHQRUPDODPRXQWRIDVSKDOWRI656W\SHV LQ
NJPPXVWEH LQFUHDVHG WRFRPSHQVDWH IRU WKLV URXJKQHVV)XUWKHUPRUH WKHPRLVWXUH VHQVLWLYLW\RI WKH
PLOOHG VXUIDFH QHHGV WR EH DVVHVVHG WKRURXJKO\ EHIRUH DSSO\LQJ D WKLQ VXUIDFLQJ 7KH 'DQLVK 5RDG
'LUHFWRUDWHKDVGHFLGHGWKDWXQWLO IXUWKHULQYHVWLJDWLRQVKDYHEHHQFDUULHGRXW656SDYHPHQWVVKDOOQRW
EHODLGRQVXUIDFHVKDYLQJEHHQPLOOHGZLWKDFRDUVHPLOOLQJGUXP,QVXFKFDVHVVWDQGDUGVWRQHPDVWLF
DVSKDOWSURYLGLQJWKLFNHUOLIWVVKDOOEHDSSOLHG,I656SDYHPHQWLVVSHFLILHGPLOOLQJPXVWEHPDGHZLWKD
ILQHPLOOLQJGUXP$VDQLPPHGLDWHUHPHG\LWKDVEHHQGHFLGHGWRDGGH[WUDNJPRIDVSKDOWPL[RQ
PLOOHGVXUIDFHV
6NLGUHVLVWDQFH
7KLQDVSKDOWOD\HUVZHUHJHQHUDOO\IRXQGLQ237+,1$/WRKDYHILQHVNLGUHVLVWDQFHSURSHUWLHVDOWKRXJK
DIHZH[FHSWLRQVKDYHEHHQUHSRUWHG6NLGUHVLVWDQFHVHHPHGWREHEHWWHUWKDQIRUVWDQGDUGGHQVHDVSKDOW
FRQFUHWHSHUKDSVGXHWRDODUJHUQXPEHURIFRQWDFWSRLQWVEHWZHHQWKHW\UHDQGDSDYHPHQWZLWKVPDOOHU
DJJUHJDWH7KHGXUDELOLW\RIWKHVNLGUHVLVWDQFHZDVH[FHOOHQWDFFRUGLQJWRD%ULWLVKVWXG\EXWH[SHULHQFH
ZLWKWKLQDVSKDOWOD\HUVLVOLPLWHGDQGORQJHUWLPHVHULHVQHHGWREHVWXGLHG+RZHYHUDQ\LQLWLDOUHVHUYD
WLRQFRQFHUQLQJVNLGUHVLVWDQFHRQWKLQDVSKDOWOD\HUVZLWKVPDOODJJUHJDWHVL]HVKDVQRWEHHQMXVWLILHG
(QYLURQPHQWDOLPSDFW
7KH237+,1$/UHSRUWVEULHIO\WRXFKRQWKHHQYLURQPHQWDOLPSDFWRI&2HPLVVLRQIURPWUDIILF5RDG
VXUIDFHFKDUDFWHULVWLFVLQIOXHQFHUROOLQJUHVLVWDQFHDQGKHQFHHQHUJ\FRQVXPSWLRQDQG&2HPLVVLRQ7KLQ
DVSKDOWOD\HUVRIIHUUHODWLYHO\ORZUROOLQJUHVLVWDQFHEHFDXVHRIWKHLUIDYRXUDEOHVXUIDFHWH[WXUH7KHUHIRUH
WKH\PD\KDYHDSRVLWLYHLPSDFWRQWKHUHGXFWLRQRI&2HPLVVLRQEXWDWWKLVVWDJHWKHTXDQWLWDWLYHHIIHFW
FDQQRWEHGRFXPHQWHG
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5HF\FOLQJRIPDWHULDOVLVDQRWKHULPSRUWDQWHQYLURQPHQWDODVSHFW7REXLOGQRLVHUHGXFLQJWKLQDVSKDOW
ZHDULQJ FRXUVHV UHTXLUHV VWULFW FRQWURO RI WKH JUDGLQJ FXUYH ,Q UHDOLW\ WKLV LV RQO\SRVVLEOHZLWK YLUJLQ
DJJUHJDWH IUDFWLRQV 6XFK QRLVH UHGXFLQJ VXUIDFH OD\HUV DUH VR WKLQ WKDW ZLWK WKH PLOOLQJ DQG KDQGOLQJ
WHFKQLTXHVSUHVHQWO\ DSSOLHG WKH\ FDQQRW EH UHPRYHGZLWKRXW GRZQJUDGLQJ WKHPDWHULDO7KLVPDWHULDO
FDQQRWEHXVHGLQDQHZWKLQDVSKDOWOD\HUEXWKDVWRJRLQWRVWDQGDUGZHDULQJFRXUVHPL[RUEDVHFRXUVH
PL[HV
2WKHUDVSHFWVRISDYHPHQWQRLVHFODVVLILFDWLRQ
)LHOGFDOLEUDWLRQRIQRLVHPHDVXULQJHTXLSPHQW
,QRUGHUWRSUHSDUHGRFXPHQWDWLRQRIWKHQRLVHUHGXFLQJSURSHUW\RIDVXUIDFLQJDQ\&3;HTXLSPHQW
XVHGLQWKH'DQLVK656V\VWHPPXVWKDYHFDUULHGRXWDVXSSOHPHQWDU\FDOLEUDWLRQSURWRFRODVGHVFULEHG
LQ WKH ILUVW JHQHUDWLRQ V\VWHP 7KLV VXSSOHPHQWDU\ FDOLEUDWLRQ SURWRFRO LV PDQGDWRU\ DQG KDV EHHQ
LQWURGXFHG WR HQVXUH WKDW GLIIHUHQW HTXLSPHQW ZLOO JLYH FRQVLVWHQW DQG FRPSDUDEOH UHVXOWV 7KH
PHDVXUHPHQWPHWKRGSURYLGHVDFRUUHFWLRQIRUWKHLQIOXHQFHRIWHPSHUDWXUHRQWKHUHVLOLHQFHRIW\UHVDQG
KHQFH RQ WKHPHDVXUHG QRLVH OHYHOV ,I DQ\ GLIIHUHQFHV EHWZHHQ UHVXOWV REWDLQHG E\ GLIIHUHQW SLHFHV RI
HTXLSPHQW DUH HQFRXQWHUHG LQ WKLV FDOLEUDWLRQ VXFK GLIIHUHQFHV DUH FRPSHQVDWHG IRU E\ D FRQVWDQW
DWWULEXWHG WR HDFK SLHFH RI HTXLSPHQW 7KH VXSSOHPHQWDU\ FDOLEUDWLRQ LV FDUULHG RXW E\ DQQXDO
PHDVXUHPHQWV RQ D QXPEHU RI VHOHFWHG UHIHUHQFH VHFWLRQVZLWK NQRZQSHUIRUPDQFH7ZR&3; WUDLOHUV
KDYHSDUWLFLSDWHGDQGPHDVXUHGVLPXOWDQHRXVO\LQWKHVHDQQXDOFDOLEUDWLRQPHDVXUHPHQWV7KHDVVLJQPHQW
RIFDOLEUDWLRQFRQVWDQWVLVDGPLQLVWHUHGE\DQH[SHUWJURXSXQGHUWKH'DQLVK5RDG6WDQGDUGV&RPPLWWHH
FRQVLVWLQJ RI SHUVRQV UHSUHVHQWLQJ URDG DGPLQLVWUDWLRQV DVSKDOW LQGXVWU\ DQG FRQVXOWDQWV WKH QDWLRQDO
656JURXS
7KHXVHRIFODVVLILFDWLRQLQWUDIILFQRLVHSUHGLFWLRQ
7KHDJHLQJRIWKHSDYHPHQWDQGWKHZHDUDQGWHDUIURPWUDIILFFDXVHVYHKLFOHQRLVHOHYHOVWRLQFUHDVH
ZLWK WLPH 7KHUHIRUH D FODVVLILFDWLRQ YDOXH REWDLQHG IRU D QHZ ZHDULQJ FRXUVH V\VWHP PD\ QRW EH
FKDUDFWHULVWLFIRUWKHSDYHPHQWGXULQJLWVHQWLUHVHUYLFHOLIHWLPH

7KH H[SRVXUH RI URDG QHLJKERXUV WR WUDIILF QRLVH LV PRVW RIWHQ DVVHVVHG E\ FDOFXODWLRQ XVLQJ D
SUHGLFWLRQVFKHPH6XFKVFKHPHVDUHQRUPDOO\EDVHGRQGHIDXOWFRQGLWLRQVFRQFHUQLQJWKHURDGVXUIDFH
IRUH[DPSOHWKHPRVWFRPPRQO\XVHGSDYHPHQW$GYDQFHGSUHGLFWLRQVFKHPHVKDYHFRUUHFWLRQVRQHFDQ
XVH WR WDNHVSHFLDOSDYHPHQWFRQGLWLRQV LQWRDFFRXQWZKHQFDOFXODWLQJ WKHQRLVHH[SRVXUHIRUDVVHVVLQJ
WKHHQYLURQPHQWDOLPSDFWRIURDGWUDIILF$IHZRIWKHVHDUHPHQWLRQHGEULHIO\LQWKHIROORZLQJ

$IL[HG'DQLVKSUDFWLFHIRU WDNLQJDFWXDO URDGVXUIDFHFRQGLWLRQV LQWRDFFRXQW LQQRLVHPDSSLQJVWLOO
QHHGV WREHGHILQHG7KH'DQLVK5RDG'LUHFWRUDWHSROLF\ LV WR DSSO\ DQRLVH UHGXFLQJ SDYHPHQWZKHQ
FRQVWUXFWLQJDQHZURDGRUZKHQPDLQWDLQLQJWKHURDGQHWZRUN LQVXFKFDVHVZKHUHWKH\HDUO\DYHUDJH
QRLVH OHYHO/GHQ LQ UHVLGHQWLDO DUHDVRU LQ UHFUHDWLRQDODUHDVDVVRFLDWHGZLWK UHVLGHQWLDO DUHDVH[FHHGV
G%

7KH WUHQG LV WR DSSO\ D SDYHPHQW DYHUDJH OLIHWLPH QRLVH UHGXFWLRQ LQ WUDIILF QRLVH SUHGLFWLRQV7KLV
QRLVHUHGXFWLRQLVQRWQHFHVVDULO\WKHVDPHDVWKHFODVVLILFDWLRQYDOXHZKLFKLVEDVHGRQWKHLQLWLDOQRLVH
OHYHOUHODWLYHWRWKHUHIHUHQFHDGHQVHDVSKDOWFRQFUHWH$&GDJHG±\HDUV2QHRIWKHGLIILFXOWLHV
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HQFRXQWHUHGLVWKDWWKHHQGRIOLIHWLPHKDVQRW\HWEHHQUHDFKHGIRUWKHQHZQRLVHUHGXFLQJURDGVXUIDFHV
$VD UXOHRI WKXPEZKHQDSSO\LQJFODVV%QRLVHUHGXFLQJSDYHPHQW\LHOGLQJ±G%QRLVHUHGXFWLRQ
ZKHQQHZWKHOLIHWLPHDYHUDJHUHGXFWLRQLV±G%RQKLJKVSHHGURDGVDQG±G%RQXUEDQURDGV

5HIHUHQFH LVPDGH WR >6DQGEHUJ @ IRU D VXPPDU\ RI SUDFWLFHV LQ D IHZ RWKHU FRXQWULHV ,Q WKH
1HWKHUODQGVZKLFK LV LQ WKHIRUHIURQWRQ WUDIILFQRLVHUHGXFWLRQSDYHPHQWVDUHFODVVLILHGYLDD³VXUIDFH
FRUUHFWLRQ´&URDG DSSOLHG LQQRLVH FDOFXODWLRQ7KH'XWFK V\VWHP UHTXLUHV63%PHDVXUHPHQWV DW ILYHRU
PRUH WULDO VHFWLRQVRQ DW OHDVW ILYHGLIIHUHQW VLWHV LQGLYLGXDO URDGZRUNV WRGHWHUPLQH&URDG7KHQRLVH
UHGXFWLRQ LV DVVXPHG WR EH WKH VDPH WKURXJKRXW WKH SDYHPHQW OLIHWLPH7KH%ULWLVK V\VWHP FRQFHUQLQJ
OLIHWLPH DYHUDJH QRLVHSHUIRUPDQFH LV EDVHGRQ WKH H[SHFWDWLRQ WKDW+$3$6SURFHGXUHVZLOO DVVXUH DQ
DYHUDJH QRLVH UHGXFWLRQ DV JLYHQ E\ WKH LQLWLDO QRLVH UHGXFWLRQ PXOWLSOLHG E\  EXW OLPLWHG WR D
PD[LPXPRIG%,Q*HUPDQ\WKHSUHGLFWLRQRIWUDIILFQRLVHOHYHOVLVUHJXODWHGE\ODZ7KHV\VWHP
LQFOXGHVDFRUUHFWLRQ'6WU2GHILQHGIRUDIHZW\SHVRISDYHPHQW
7KHVHFRQGJHQHUDWLRQ656V\VWHP
7KH656V\VWHPZDVODXQFKHGLQDVDILUVWJHQHUDWLRQV\VWHPLQRUGHUWRSURPRWHWKHGHYHORS
PHQWRIQRLVHUHGXFLQJZHDULQJFRXUVHVDQGFRQWUDFWLQJSURFHGXUHV$WWKHWLPHLWZDVFOHDUWKDWDUHYL
VLRQ ZRXOG EH QHHGHG LQ OLJKW RI H[SHULHQFH REWDLQHG GXULQJ WKH ILUVW IHZ \HDUV RI LWV XVH $ VHFRQG
JHQHUDWLRQV\VWHPKRSHIXOO\ZLOOEHDSSURYHGE\WKH'DQLVK5RDG6WDQGDUGV&RPPLWWHHLQWLPHIRUWKH
VHDVRQ

$QLPSRUWDQWUHDVRQIRUKDYLQJDVHFRQGJHQHUDWLRQV\VWHPLVWKDWWKHUHIHUHQFHW\UHVµ$¶DQGµ'¶LQ
>,62@KDYHEHHQRXWRISURGXFWLRQIRUDORQJWLPHDQGWKH\DUHQRORQJHUDYDLODEOH7KHROGW\UHV
KDYHKDUGHQHGVRWKDWWKH\PD\QRORQJHUUHSUHVHQWWKHW\UHVLQWKHFXUUHQWYHKLFOHIOHHW6RRQHFKDOOHQJH
PHWLQLQWURGXFLQJDVHFRQGJHQHUDWLRQ'DQLVKFODVVLILFDWLRQV\VWHPLVWRGHILQHQHZUHIHUHQFHW\UHV7KH
PRVWSUREDEOHFKRLFHLVW\UHVRIWHQGHVLJQDWHGDV6WDQGDUG5HIHUHQFH7HVW7\UHV6577

$QRWKHUFKDOOHQJHZLOOEH WRHVWDEOLVKUHOLDEOH UHODWLRQVEHWZHHQ WKH&3;QRLVH OHYHOPHDVXUHGZLWK
WKHVH QHZ UHIHUHQFH W\UHV DQG WKH QRLVH OHYHOV SURGXFHG E\ YHKLFOHV GULYLQJ LQ QRUPDO WUDIILF 7KH
FRQQHFWLRQ EHWZHHQ WKH&3; QRLVH OHYHO DQG WKH 6WDWLVWLFDO 3DVV%\ 63% QRLVH OHYHO LV LPSRUWDQW LQ
RUGHUWRKDYHDWUDQVSDUHQWV\VWHPRIQRLVHFODVVLILFDWLRQDFFHSWHGE\URDGQHLJKERXUV>.UDJK@

.QRZLQJWKDWWUDIILFQRLVHOHYHOVLQFUHDVHZLWKLQFUHDVLQJSDYHPHQWDJHLWLVDSSURSULDWHWRVSHFLI\D
SHULRGRIWLPHGXULQJZKLFKDZHDULQJFRXUVHVKDOOEHH[SRVHGWRWUDIILFEHIRUHPHDVXUHPHQWVDUHPDGHWR
FODVVLI\ LWV QRLVH FKDUDFWHULVWLFV 7R LOOXVWUDWH WKLV )LJXUH  VKRZV PHDVXUHG &3; QRLVH OHYHOV DV D
IXQFWLRQRIWKHSDYHPHQWDJHGXULQJWKHILUVWVL[ZHHNVRIVHUYLFHOLIHRIVL['DQLVKURDGVHFWLRQVEXLOWLQ
$XJXVW>2GGHUVKHGH@7KHLQFUHDVHLQQRLVHOHYHOZDVRUG%GXULQJWKHVHILUVWVL[ZHHNV
&RQFOXVLRQV
$ QDWLRQDO FRRSHUDWLYH HIIRUW KDV FUHDWHG D V\VWHP IRU WKH VSHFLILFDWLRQ RI QRLVH UHGXFLQJ DVSKDOW
ZHDULQJFRXUVHV7KHILUVWJHQHUDWLRQV\VWHPKDVEHHQDSSOLHGZLWKVXFFHVVVLQFH0RUHWKDQWKLUW\
SURGXFWVKDYHEHHQGHFODUHGXVLQJ WKHFRQFHSWZKLFK LVXVHGE\ERWK OHYHOVRI URDGDGPLQLVWUDWLRQV LQ
'HQPDUN2QH RI WKHPRVW LPSRUWDQW HOHPHQWV LQ WKH V\VWHP LV WKH ILHOGPHDVXUHPHQW RI QRLVH OHYHOV
XVLQJWKH&ORVH3UR[LPLW\PHDVXUHPHQWPHWKRG

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$VHFRQGJHQHUDWLRQV\VWHPLVH[SHFWHGWREHLPSOHPHQWHGIRUXVHLQ7KHUHYLVHGV\VWHPZLOO
EXLOGRQWKHH[SHULHQFHREWDLQHGIURPWKHILUVWJHQHUDWLRQV\VWHP
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)LJ&3;QRLVHOHYHOVDVDIXQFWLRQRIWKHSDYHPHQWDJHGXULQJWKHILUVWZHHNVRIVHUYLFHRIVL[URDGVHFWLRQV>2GGHUVKHGH@
$FNQRZOHGJHPHQWV
7KHDXWKRUVZLVK WRDFNQRZOHGJH WKHYDOXDEOHFRQWULEXWLRQV IURP WKH'DQLVK656H[SHUWJURXSDQG
IURPWKHSDUWQHUVLQWKH237+,1$/SURMHFWFRQVRUWLXPLH WKH%HOJLDQ5RDG5HVHDUFK&HQWUHDQGWKH
6ZHGLVK1DWLRQDO5RDGDQG7UDQVSRUW5HVHDUFK,QVWLWXWH
5HIHUHQFHV
,62&'$FRXVWLFV±0HDVXUHPHQWRIWKHLQIOXHQFHRIURDGVXUIDFHVRQWUDIILFQRLVH±3DUW7KHFORVHSUR[LPLW\PHWKRG
,62
.UDJK-1RLVH&ODVVLILFDWLRQ$VSKDOW3DYHPHQW'DQLVK5RDG,QVWLWXWH'DQLVK5RDG'LUHFWRUDWH7HFKQLFDO1RWHVHH
ZZZURDGLQVWLWXWHGN
.UDJK-HWDO([SHULHQFHZLWKQHZUHIHUHQFHW\UHIRU&3;PHDVXUHPHQWLQSDYHPHQWQRLVHFODVVLILFDWLRQ3URFHHGLQJV,QWHUQRLVH
/LVERQ
.UDJK-HWDO237+,1$/)LQDOUHSRUW'DQLVK5RDG'LUHFWRUDWH'DQLVK5RDG,QVWLWXWH5HSRUWVHH
ZZZURDGLQVWLWXWHGN
.UDJK-HWDO'DQLVK5RDG'LUHFWRUDWH5RDG,QVWLWXWHUHSRUWRQWKHSUHSDUDWLRQRIWKHVHFRQGJHQHUDWLRQ656V\VWHPWREH
SXEOLVKHG
5RDGV1RLVHUHGXFLQJZHDULQJFRXUVHV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